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Claim Objections 

1 . Claim 3 is objected to because of the following informalities: Claim 3 states "the 
first circuit layer is formed on the substrate in flat". This statement sounds awkward. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1, 3, 4, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ito et al. (US 6,240,632) in view of Kurita et al. (US 6,399,891), with 
teachings from Saijo et al. (US 6,579,565). 

4. Regarding claim 1 , Ito et al. discloses a method of manufacturing an integrated 
circuit package in Figures 6A to 7F. Copper leads 17 and insulating polyimide film 21 
are deposited onto a substrate 1 1 , as shown in Fig. 7E. The substrate is then removed 
by selective etching (column 5, lines 63 - 64) and a semiconductor chip (i.e. electronic 
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component) is attached to the integrated circuit package (column 6, lines 29 - 32). A 
resin 36 seals (i.e., encapsulates) the semiconductor (column 6, line 46). Ito et al. only 
discloses a single layer integrated circuit and does not teach depositing a resin-copper 
coating on the first circuit layer, forming a second circuit layer on the resin-copper 
coating, and electrically connecting the first and second circuit layers. However, Saijo 
et al. teaches that highly integrated assembly boards have been required to meet the 
demands of higher integration, more pins and less weight of semiconductor devices and 
that the demands are accomplished by developing multilayer circuit boards, thus 
improving the circuit integration (column 1 , lines 20 - 25). One skilled in the art would 
have modified the integrated circuit in Ito et al. to form multilayers, thus forming an 
integrated circuit with higher integration. Neither Ito et al. nor Saijo et al. teaches the 
method of depositing a resin-copper coating on the first circuit layer, forming a second 
circuit layer on the resin-copper coating, and electrically connecting the first and second 
circuit layers. 

Kurita et al. discloses a multilayer board with alternating resin layers and 
conductive layers (column 1 , lines 65 - 67). Each resin layer may consist of a polyimide 
film (column 2, lines 3 - 4). Fig. 1 shows a plurality of polyimide films 11-16 and 
copper films 21 - 26. Each conductive layer is patterned in a predetermined 
configuration (column 5, lines 47 - 50). The conductive layers meet the limitations of a 
circuit layer since the conductive layers are deposited in a pattern and are electrically 
conductive. The polyimide film 1 1 is the substrate. A copper layer 21 (i.e., a first circuit 
layer) is deposited onto the substrate. Then a resin-copper layer is formed, wherein the 
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resin-copper layer is made up of a polyimide layer 12. a copper layer 22, and another 
polyimide layer 13. Another copper layer 23 (i.e., a second circuit layer) is deposited 
onto the resin-copper layer. Holes are formed in the resin layers and between the 
conductive layers and filled with electrically conductive material by plating or other 
means to electrically connect the various layers (column 5, lines 43 - 51). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of invention to 
manufacture an integrated circuit package with multiple layers. One would have been 
motivated to do so in order to form an interposer or motherboard that is capable of 
connecting to high-density packaging of terminals on semiconductors (column 1, lines 
10-12). 

Ito et al. also does not teach attaching electronic components to the topmost 
circuit layer. In Kurita et al., additional layers are further deposited onto the multilayer 
board, with a copper layer 26 being the topmost conductive layer (i.e., topmost circuit 
layer). Fig. 2b shows a semiconductor element 110 (i.e., an electronic component) 
connected to the multilayer board 1 at the topmost copper layer 26, as well as a 
motherboard 42 (i.e., an electronic component) connecting to the bottom of the 
multilayer board (column 5 line 64 - column 6 line 5). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to connect an electronic 
component to the topmost circuit layer. One would have been motivated to do so in 
order to use the multilayer board as an interposer between two electronic components. 
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5. Regarding claim 3, Ito et al. describes tlie substrate as a laminated plate (column 
4, lines 41 - 42). A plate can be defined as a smooth, flat, relatively thin body of 
unifonn thickness. Thus, the limitation of a flat substrate is met. 

6. Regarding claim 4, Kurita et al. discloses that holes are formed in the resin layers 
and between the conductive layers and filled with electrically conductive material by 
plating or other means to electrically connect the various layers (column 5, lines 43 - 
51). 

7. Regarding claim 17, Kurita et al. discloses a multilayered board with copper layer 
23 being the second circuit layer. Fig. 1 further shows a resin-copper layer comprising 
of polyimide layers 14-16 and copper layers 24 - 25. Another copper layer 26 (i.e., a 
third circuit layer) Is deposited onto the resin-copper layer. Holes are fomied in the 
resin layers and between the conductive layers and filled with electrically conductive 
material by plating or other means to electrically connect the various layers (column 5, 
lines 43-51). Fig. 2b shows a semiconductor element 110 (i.e., an electronic 
component) connected to the multilayer board 1 at the topmost copper layer 26, as well 
as a motherboard 42 (i.e., an electronic component) connecting to the bottom of the 
multilayer board 1 (column 5 line 64 - column 6 line 5). 

8. Claims 9,11, and 12, are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Ito et al. (US 6.240,632) in view of Kurita et al. (US 6,399.891) and Saijo et al. (US 
6,579,565) as applied to claims 1, 3, and 4 above, and further in view Famworth (US 
6,365,501). Ito et al. in view of Kurita et al. and Saijo et al. teach a method of preparing 
a multilayer board as discussed above, but do not teach connecting electronic 
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components to the second circuit layer by soldering tin balls. Ito et al. teaches in Fig. 1 
that an integrated circuit package is formed such that the solder balls formed on the 
surface of the multilayer circuit board is connected to a circuit board (i.e., electronic 
component) in column 1 , lines 39 - 4. Fig 7E shows projecting electrodes 23 formed of 
solder balls (column 5, lines 39 - 44). Solder balls are attached to the first conductive 
layer 17, which is the topmost conductive layer. The teaching of using solder balls in Ito 
et al. can be applied to the topmost circuit layer on the multilayer board in Kurita et al. 
Farnworth teaches that solder balls are generally formed of lead and tin and are used to 
join a chip to a carrier such as printed wiring board (column 3, lines 5-21). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of invention to 
apply tin solder balls to the topmost circuit layer on a multilayer board. One would be 
motivated to do so in order to connect the multilayer board to a printed wiring board. 

9. Claims 2 and 5 - 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ito et al. (US 6,240,632) in view of Kurita et al. (US 6,399,891) and Saijo et al. (US 
6,579,565) as applied to claims 1 , 3, and 4 above, and further in view of Ikegami et al. 
(US 2003/0160339). 

10. Regarding claim 2, Ito et al. in view of Kurita et al. and Saijo et al. fail to teach a 
substrate with dimples, whereby the first circuit layer at the dimples become protrusions 
after the substrate is removed. Ikegami et al. discloses a method of preparing an 
electronic component, wherein the substrate 15 has a plurality of fine holes in Fig. 4 
(paragraph 33, lines 5-8) and electrically conductive protrusions are formed on 
portions of the conductive film (paragraph 13, lines 3 - 7). By definition, a hole can be 
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an indentation or depression. A dimple is also defined as a slight indentation or 
depression in a surface. The conductive protrusions then function as spacers in 
surface-mounting on an external printed wiring substrate through electrically conductive 
adhesive (paragraph 39, lines 4 - 9). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to use a substrate with dimples whereby 
the first circuit layer at the dimples become protrusions. One would be motivated to do 
so in order to provide spacers in the application of surface-mounting on a printed wiring 
substrate. 

1 1 . Regarding claims 5-8, Ito et al. in view of Kurita et al. and Saijo et al. do not 
teach the connecting of electronic components to the second circuit layer by bonding 
metal wires. However, Ikegami et al. discloses that electrode pads on a semiconductor 
chip are electrically connected to conductive films by bonding wires (paragraph 31, lines 
17 - 20). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to connect an electronic component to a circuit layer by bonding metal 
wires. One would have been motivated to do so in order to electrically connect the two 
devices at their respective conductive layers. 

12. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al. 
(US 6,240.632) in view of Kurita et al. (US 6,399,891), Saijo et al. (US 6,579,565), and 
Ikegami et al. (US 2003/0160339) as applied to claims 1 and 2 above, and further in 
view of and Farnworth (US 6,365,501). Ito et al. in view of Kurita et al., Saijo et al., and 
Ikegami et al. teach a method of preparing a multilayer board as discussed above, but 
do not teach connecting electronic components to the second circuit layer by soldering 
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tin balls. Ito et al. teaches in Fig. 1 that an integrated circuit package is fomned such 
that the solder balls formed on the surface of the multilayer circuit board is connected to 
a circuit board (i.e., electronic component) (column 1 , lines 39 - 4). Fig 7E shows 
projecting electrodes 23 formed of solder balls (column 5. lines 39 - 44). Solder balls 
are attached to the first conductive layer 17, which is the topmost conductive layer. The 
teaching of using solder balls in Ito et al. can be applied to the topmost circuit layer on 
the multilayer board in Kurita et al. Farnworth (US 6,365,501) teaches that solder balls 
are generally formed of lead and tin and used to join a chip to a carrier such as printed 
wiring board (column 3, lines 5-21). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to apply tin solder balls to the topmost 
circuit layer on a multilayer board. One would be motivated to do so in order to connect 
the multilayer board to a printed wiring board. 

13. Claims 13, 15, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ito et al. (US 6,240.632) in view of Kurita et al. (US 6,399,891) and 
Saijo et al. (US 6,579,565), as applied to claims 1, 3, and 4 above, and further in view of 
Lin et al. (US 5,200,362) and Meyrat et al. (US 4,842, 536), with teachings from Carey 
et al. (US 5,672,260). Ito et al. in view of Kurita et al. and Saijo et al. do not teach 
applying isolating layers to the exposed first circuit layer. By definition, an isolating 
layer can be used to electrically insulate. Carey et al. teaches a method of depositing 
solder for direct chip attachment to a board or module (column 1 , lines 30 - 36). In Fig. 
3, a dielectric layer 30 is formed over a conductive layer 20, such that the dielectric 
layer is thick enough to contain the desired volume of solder material without 
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"mushrooming" over the surface of layer 30 (column 4 line 64 - column 5 line 3). Lin et 
al. discloses a method of fabricating a semiconductor device, wherein the substrate is 
removed and a protective coating 23 is applied to the exposed surface of the pattern of 
conductive traces 13 (column 3 line 66 - column 4 line 1). The protective coating can 
be an insulating film (column 3, lines 1 - 3). Openings 24 are formed through insulating 
film 23 to expose selected portions of the pattern of conductive traces (column 4, lines 3 

- 5). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of invention to apply an insulating film to the exposed first circuit layer. One would have 
been motivated to do so In order to provide an opening large enough to contain the 
solder without it "mushrooming" over the circuit layer. 

Ito et al. in view of Kurita et al., Saijo et al., Carey et al., and Lin et al. do not 
teach applying tin-paste layers to the first circuit layer between adjacent isolating layers. 
However, Meyrat et al. discloses that a tin paste soldering material can be arranged on 
a circuit board where soldering is required and surface mounted devices are then 
connected with the tin paste (column 1 , lines 12 - 29). Printed circuits manufactured in 
this way can accommodate more components per unit surface area (column 1, lines 30 

- 33). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to apply tin paste to the selected portions of the exposed pattern of 
conductive traces in Lin et al. One would have been motivated to do so with the 
expectation of connecting the conductive traces to surface mounted devices in a space 
efficient manner. 
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14. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al. 
(US 6,240.632) in view of Kurita et al. (US 6,399,891), Saijo et al. (US 6,579,565), and 
Ikegami et al. (US 2003/0160339) as applied to claims 1 and 2 above, and further in 
view of Lin et al. (US 5,200,362) and Meyrat et al. (US 4,842, 536), with teachings from 
Carey et al. (US 5,672,260). Ito et al. in view of Kurita et al., Saijo et al., and Ikegami et 
al. do not teach applying isolating layers to the exposed first circuit layer. By definition, 
an isolating layer can be used to electrically insulate. Carey et al. teaches a method of 
depositing solder for direct chip attachment to a board or module (column 1 , lines 30 - 
36). In Fig. 3, a dielectric layer 30 is formed over a conductive layer 20, such that the 
dielectric layer is thick enough to contain the desired volume of solder material without 
"mushrooming" over the surface of layer 30 (column 4 line 64 - column 5 line 3). Lin et 
al. discloses a method of fabricating a semiconductor device, wherein the substrate is 
removed and a protective coating 23 is applied to the exposed surface of the pattern of 
conductive traces 13 (column 3 line 66 - column 4 line 1). The protective coating can 
be an insulating film (column 3, lines 1 - 3). Openings 24 are formed through insulating 
film 23 to expose selected portions of the pattern of conductive traces (column 4, lines 3 
- 5). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of invention to apply an insulating film to the exposed first circuit layer. One would have 
been motivated to do so in order to provide an opening large enough to contain the 
solder without it "mushrooming" over the circuit layer. 

15. Ito et al. in view of Kurita et al., Saijo et al., Ikegami et al., Carey et al., and Lin et 
al. do not teach applying tin-paste layers to the first circuit layer between adjacent 
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isolating layers. However, Meyrat et al. discloses that a tin paste soldering material can 
be arranged on a circuit board where soldering is required and surface mounted devices 
are then connected with the tin paste (column 1. lines 12 - 29). Printed circuits 
manufactured in this way can accommodate more components per unit surface area 
(column 1 , lines 30 - 33). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of invention to apply tin paste to the selected portions of the 
exposed pattern of conductive traces in Lin et al. One would have been motivated to do 
so with the expectation of connecting the conductive traces to surface mounted devices 
in a space efficient manner. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jimmy Lin whose telephone number is 571-272-8902. 
The examiner can normally be reached on Monday thru Thursday 8 - 5:30 and Friday 8 
-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tim Meeks can be reached on 571-272-1423. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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information regarding tlie status of an application may be obtained from the 
Patent Application Infonnation Retrieval (PAIR) system. Status infomriation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




, TIMOTHY MEEKS 
SUPERVISORY PATENT EXAMINER 



